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(54) IMAGE REPRODUCING DEVICE 

(57) In an integrated type video reproducing equip- 
ment having a reproducing unit for reproducing the vid- 
eo information, a display unit for displaying the repro- 
duced video information , and a chassis ( 1 8) for support- 
ing them, the equipment is provided with supporting 
means (33) for supporting the displacement of both the 


units, and fixing means (17) for fixing the displacement 
so that both the units are able to displace in a predeter- 
mined direction and to fixe and house in a predeter- 
mined position. Thus, there is provided a small-sized 
video reproducing equipment which is superior in the 
operability and visibility when in use as well as in the 
housing efficiency when housed. 
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Description 

Technical Field 

[0001 ] This invention relates to a field of video repro- s 
during equipment which reproduces and displays video 
information, and in particular to a video reproducing 
equipment which is disposed or installed on a ceiling, or 
the like, inside a compartment of a vehicle. Specifically, 
for example, this invention relates to a video reproduc- 
ing equipment for video/image recording and reproduc- 
ing by utilizing a digital versatile disk (DVD) player and 
a liquid crystal color display, or television, video, Internet 
communication, or the like. 

Background Art 

[0002] Conventionally, a video reproducing equip- 
ment able lo house a display in a ceiling of a vehicle 
compartment has been known. This kind of video repro- 
ducing equipment is described in numerous documents. 
For example, Published Japanese Utility Model Regis- 
tration Application No. 15479/1989, Published Japa- 
nese Utility Model Registration Application No. 
137048/1986, and Published Japanese Patent Applica- 
tion No. 149083/1 990 disclosed that looking and listen- 
ing are enabled by opening the display downward. Pub- 
lished Japanese Utility Model Registration Application 
No. 14549/1992 disclosed that the display is arranged 
to be movable along the ceiling of the vehicle. Further, 
Published Japanese Patent Application No. 
189620/1991 disclosed that the display is housed with 
it inclined relative to the ceiling of the vehicle. 
[0003] In these conventional video reproducing 
equipments, while the display is disposed on the ceiling 
of the vehicle, the reproducing equipment for reproduc- 
ing the information memory medium such as a compact 
disc (CD - Read Only Memory) player, a DVD player, or 
the like, is disposed in another place inside the vehicle 
compartment. 

[0004] In this manner, in each of the conventional vid- 
eo reproducing equipments, while the display is dis- 
posed on the ceiling in the vehicle compartment, the por- 
tion for reproducing the video information to be dis- 
played on the display load from the information memory 
medium, or the like, is disposed separate from the dis- 
play. Therefore, a connecting equipment, or the like, via 
wiring or wireless means is required for connecting be- 
tween the portion for reproducing the video information 
and the display. 

[0005] In addition, the conventional video reproducing 
equipment do not take a unit construction inclusive of 
the DVD player, or the like, for reproducing the video, 
but a structure on a simple open/close display basis. 
Therefore, the entire unit inclusive of other large units 
becomes large in size. Particularly, it involves increase 
in the thickness of the elaborately designed portion at 
the bottom of the ceiling of the vehicle, enlargement of 


the projected area of disposition or installation on the 
ceiling of the vehicle, and deterioration of the operability 
of insertion and rejection of the information memory me- 
dium such as a disk, or the like. 
[0006] For example, where a package is manufac- 
tured, in which large constituents such as a DVD player, 
or the like, other than the display are integrated, the 
equipment to be disposed on the ceiling of the vehicle 
becomes large in size. Therefore, the safe space inside 
the vehicle compartment is narrowed by the detriment 
that the visual recognition of the rear side from the driv- 
er's seat is shielded, and that the package resides within 
a region in which passenger's head may impact on it. In 
addition, the package injures the interior design deco- 
rated inside the limited vehicle compartment. 
[0007] Further in case there is provided a port for in- 
serting thereinto and ejecting therefrom, an information 
memory medium such as a disc, or the like, enough 
clearance cannot be secured in the ceiling of the vehicle, 
impairing the operability of insertion and ejection into/ 
from the disc. 

[0008] Still further, since there is provided a remote 
controller for operating the equipment separate from the 
body of the equipment itself, when a user tries to use 
the remote controller, it is often lost, leading to have the 
trouble of searching it inside the vehicle compartment. 
[0009] This invention has been made to solve the 
above problems and has an object of providing a small- 
sized video reproducing equipment which is superior in 
operability and visibility when in use, and is superior in 
a housing efficiency when housed. 

Disclosure of Invention 

[0010] The video reproducing equipment according to 
this invention having at least a pair of units and a chassis 
for holding the units and includes supporting means for 
supporting a displacement of the pair of u nits; and fixing 
means for fixing the displacement, the pair of units being 
displaced in respective directions and fixed and housed 
in a predetermined position. 

[0011] According to the invention, a small-sized 
equipment is provided in which the operability and visi- 
bility are superior when in use, as well as the housing 
efficiency when housed. 

[0012] In the video reproducing equipment according 
to the invention, preferably the pair of units is respec- 
tively disposed in an upper and lower position. 
[0013] According to the invention, the disposing area 
of the equipment is decreased and the housing efficien- 
cy is improved when housed, minimizing the equipment. 
[0014] In the video reproducing equipment according 
to the invention, preferably one of the pair of units is held 
between the other unit and the chassis to house the pair 
of units. 

[0015] According to the invention, the pair of units is 
easily and efficiently housed. 

[0016] In the video reproducing equipment according 
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to the invention, preferably the pair of units uses in com- 
mon the supporting means to simultaneously displace 
the pair of units to the predetermined position. 
[001 7] According to the invention, the pair of units are 
easily opened and closed. 

[001 8] In the video reproducing equipment according 
to the invention, in a state where the displacement of 
one of the pair of units is fixed in the predetermined po- 
sition, preferably the other unit is independently dis- 
placed and fixed within a predetermined range. 
[0019] According to the invention, the freedom of dis- 
posing the units use is improved when in. 
[0020] In the video reproducing equipment according 
to the invention, preferably the equipment is disposed 
on a plane having a recessed portion, and at least part 
of one of the pair of units is displaced so as to receive 
it into the recessed portion. 

[0021] According to the Invention, the amount of pro- 
jection of the equipment into the disposing space of the 
equipment is reduced and the security is improved by 
hiding the units. 

[0022] The video reproducing equipment according to 
the invention, preferably further includes limiting means 
for limiting the range of displacement of at least one of 
the pair of units. 

[0023] According to the invention, the equipment is 
displaced within a minimum range and the space is 
saved. 

[0024] In the video reproducing equipment according 
to the invention, preferably the equipment to be limited 
and the chassis are provided, as limiting means, with a 
recessed portion and a projected portion. 
[0025] According to the invention, the range of dis- 
placement of the equipment is limited by a simple struc- 
ture. 

[0026] The video reproducing equipment according to 
the invention, preferably further includes provisional fix- 
ing means for provisionally fixing the displacement of 
one of the pair of units; and releasing means for releas- 
ing the provisional fixing, the releasing means releasing 
the provisional fixing linked with the displacement of the 
other unit. 

[0027] According to the invention, by displacing the 
other unit, the provisional fixing of one of the pair of units 
is released for displacement, whereby the pair of units 
are easily opened and closed, and housed. 
[0028] In the video reproducing equipment according 
to the invention, preferably one of the pair of units and 
the chassis are provided, as provisional fixing means, 
with a projected portion which comes into engagement 
with the recessed portion, and a cam is provided, as re- 
leasing means, for releasing the fitting linked with the 
other unit. 

[0029] According to the invention, the pair of units are 
easily opened and closed, and housed with a simple 
structure. 

[0030] In the video reproducing equipment according 
to the invention, preferably an information memory me- 


dium or a constituent is inserted or rejected into/from at 
least one of the pair of units, the pair of units are dis- 
placed to a first predetermined position in which the one 
of the pair of units is housed and to a second predeter- 
mined position in which the information memory medi- 
um or the constituent is inserted and ejected thereinto/ 
therefrom. 

[0031] According to the invention, the insertion and 
ejection of the information memory medium or the con- 
stituent are facilitated and the security is improved by 
hiding the units through housing. 
[0032] In the video reproducing equipment according 
to the invention, preferably the pair of units are disposed 
in a front and rear position. 

[0033] According to the invention, the equipment is 
made thinner when housed and the freedom in disposi- 
tion of each unit is improved when in use. 
[0034] The video reproducing equipment according to 
the invention, preferably further implements interlocking 
means for interlocking the displacement of each of the 
pair of units, and the other unit is displaced linked with 
the displacement of said one of the pair of units. 
[0035] According to the invention, the opening and 
closing as well as the housing of the pair of units become 
easy. 

[0036] In the video reproducing equipment according 
to the invention, the interlocking means preferably in- 
cludes interlocking releasing means for releasing the in- 
terlocking under a predetermined condition, and, in case 
the displacement of one of the pair of units is fixed, or 
in case an external force beyond a predetermined level 
is applied to the other unit, the other unit is independ- 
ently displaced. 

[0037] According to the invention, the freedom in dis- 
posing the units is improved when in use. 
[0038] In the video reproducing equipment according 
to the invention, preferably a plurality of constituents are 
contained inside one of the pair of units. 
[0039] According to the invention, the operability of 
the plurality of constituents is improved and the number 
of units is reduced. 

[0040] The video reproducing equipment according to 
the invention, preferably further includes a doorfor cov- 
ering one of the pair of units after said one of the pair of 
units has housed. 

[0041] According to the invention, the dust-proofing 
and protection of the units after they have housed be- 
come possible and the security is improved by hiding 
the units. 

[0042] The video reproducing equipment according to 
the invention preferably further includes a light for illu- 
minating a space in which the equipment is disposed, 
and the door is disposed to shield the illuminated light 
within a predetermined range. 

[0043] According to the invention, by limiting the illu- 
mination range of the illuminated light, the visibility is 
improved when looking and listening to the videos. 
[0044] The video reproducing equipment according to 
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the invention, preferably further includes a remote con- 
troller for operating the equipment, the remote controller 
being detachably mounted on the equipment body or 
one of the pair of units. 

[0045] According to the invention, it saves the trouble 
of searching for the remote controller and easily uses 
the remote controller. 

[0046] In the video reproducing equipment according 
to the invention, preferably an opening is formed such 
that the remote controller is operated while mounting the 
remote controller in position. 

[0047] According to the invention, the remote control- 
ler is easily operated while mounting the remote control- 
ler in position.. 

[0048] In the video reproducing equipment according 
to the invention, one of the pair of units is a reproducing 
equipment for reproducing video information and the 
other unit is a display unit for displaying the reproduced 
video information thereon. 

[0049] According to the invention, a small-sized video 
reproducing equipment is provided which is superior in 
operability of the reproducing equipment and in visibility 
of the display unit when in use, as well as in the housing 
efficiency when housed. 

[0050] In the video reproducing equipment according 
to the invention, the equipment is preferably disposed 
on a ceiling of a vehicle compartment. 
[0051 ] According to the invention , a small-sized video 
reproducing equipment for a vehicle is provided which 
is superior in operability and visibility when in use, as 
well as in the housing efficiency when housed. 

Brief Description of Drawings 

[0052] 

FIG. 1 is a perspective view showing an external 
view of a video reproducing equipment according 
to a first embodiment of the invention. 
FIG. 2 is a perspective view showing a state in 
which a displaymonitor 2 and a reproducing unit 6 
of the video reproducing equipment in a first em- 
bodiment are opened. 

FIG. 3 is a side view showing an overall structure 
of the video reproducing equipment of a first em- 
bodiment. 

FIG. 4 is a side view showing a slate in which the 
display monitor 2 and the reproducing unit 6 of the 
video reproducing equipment in a first embodiment 
are closed. 

FIG. 5 is a side view showing a state in which the 
reproducing unit 6 of the video reproducing equip- 
ment of a first embodiment is opened to a predeter- 
mined inclination angle. 

FIG. 6 is a side view showing a state in which the 
display monitor 2 of the video reproducing equip- 
ment of a first embodiment is opened to a predeter- 
mined inclination angle. 


FIG. 7 is a perspective view showing a structure of 
a shaft in a first embodiment. 
FIG. 8 is a side view showing the structure of a shaft 
in a first embodiment. 
5 FIG. 9 is a side view showing the structure of a shaft 
in a first embodiment. 

FIG. 10 is a side view showing the structure of a 

shaft in a first embodiment. 

FIG. 11 is a side view showing the structure of a 
10 shaft in a first embodiment. 

FIG. 12 is a side view showing the structure of a 

shaft in a first embodiment. 

FIG. 13 is a front view showing an overall structure 

of the shaft in a first embodiment. 
15 FIG. 14 is a front view showing an overall structure 

of an open/close mechanism in a first embodiment. 

FIG. 15 is a front view showing a state in which the 

open/close lock claw 17 is out of engagement in a 

first embodiment. 
20 FIG. 16 is a perspective view showing the structure 

of the open/close mechanism in a first embodiment. 

FIG. 17 is a front view showing the operation of the 

open/close mechanism in a first embodiment. 

FIG. 18 is a sectional view of a remote controller 
25 housing 4 in a first embodiment. 

FIG. 1 9 is a longitudinal sectional view of the remote 

controller housing 4 in a first embodiment. 

FIG. 20 is a bottom view of the remote controller 

housing 4 in a first embodiment. 
30 FIG. 21 is a sectional view showing a modification 

of the remote controller housing 4 in a first embod- 
iment. 

FIG. 22 is a bottom view showing a modification of 
the remote controller housing 4 in a first embodi- 
es ment. 

FIG. 23 is a side view showing an overall structure 
of the video reproducing equipment in a second em- 
bodiment of the invention. 
FIG. 24 is a perspective view showing a state in 
40 which a display monitor 2 and a reproducing unit 6 
of the video reproducing equipment in a second em- 
bodiment are opened. 

FIG. 25 is a perspective view showing the shaft in 
a second embodiment. 
45 FIG. 26 is a side view showing the shaft in a second 
embodiment. 

FIG. 27 is a side view showing a modification of the 
shaft in a second embodiment. 
FIG. 28 is a perspective view showing the open/ 
so close mechanism of the reproducing unit 6 in a sec- 
ond embodiment. 

FIG. 29 is a perspective view showing the open/ 
close mechanism of the reproducing unit 6 in a sec- 
ond embodiment. 
55 FIG. 30 is a side view showing the open/close . 
mechanism of the reproducing unit 6 in a second 
embodiment. 

FIG. 31 is a perspective view showing an example 
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of the reproducing unit 6 of the video reproducing 
equipment in a third embodiment of the invention. 
FIG. 32 is a perspective view showing the mounting/ 
dismounting mechanism of the remote controller 1 9 
in a third embodiment. 5 
FIG. 33 is a bottom view showing the mounting/dis- 
mounting mechanism of the remote controller 19 in 
a third embodiment. 

FIG. 34 is a side view showing the mounting/dis- 
mounting mechanism of the remote controller 1 9 in u> 
a third embodiment. 

FIG. 35 is a side view showing the mounting/dis- 
mounting mechanism of the remote controller 19 in 
a third embodiment. 

FIG. 36 is a front view showing the mounting/dis- '5 
mounting mechanism of the remote controller 19 in 
a third embodiment. 

FIG. 37 is a perspective view of the remote control- 
ler 19 body in a third embodiment.. 
FIG. 38 is a side view showing the overall structure 20 
of the video reproducing equipment in a fourth em- 
bodiment of the invention. 

FIG. 39 is a side view showing the illumination 
range of an interior light 84 when the display monitor 
2 is housed in a fourth embodiment. 
FIG. 40 is a side view showing the illumination 
range of the interior light 84 when the display mon- 
itor 2 is looked and listened to in a fourth embodi- 
ment. 

FIG. 41 is a functional block diagram showing the 
entire video reproducing equipment in embodi- 
ments of the invention. 

Best Mode for Carrying Out the Invention 

[0053] The best mode for carrying out this invention 
will now be described about the structure, operation and 
effect with reference to the accompanying drawings. 

First Embodiment 

[0054] FIG. 1 is a perspective view showing an exter- 
nal view of a video reproducing equipment according to 
the first embodiment. FIG. 2 is a perspective view show- 
ing a state in which a display monitor 2 as a display unit 
and a reproducing unit 6 of the video reproducing equip- 
ment in Ihe first embodiment are opened. FIG. 41 is a 
functional block diagram showing the entire video repro- 
ducing equipment in the embodiment. 
[0055] The video reproducing equipment in the first 
embodiment is disposed on a ceiling of a vehicle com- 
partment. FIG. 1 shows a state in which the display mon- 
itor 2 is closed. When an open/close button 3 is pushed 
in this state, the display monitor 2 and the reproducing 
unit 6 for a DVD player, or the like, are opened as shown 
in FIG. 2 to bring a user seated on a rear seat in the 
vehicle into a state ready for looking videos and listening 
to sounds, respectively. 


[0056] On a bottom surface of a body base cover 1 , 
headphone output terminals 5a are provided. As means 
for listening to the sounds, aside from the method of lis- 
tening to them by coupling connection terminals to the 
headphone output terminals 5a, there are several ways 
as shown in the fallowings. The first way is to listen to 
the sounds by converting the sound signals to, e.g., in- 
frared or radio frequency signals (RF signals), or the 
like, to wirelessly transmit them to the wireless head- 
phone^) 7 worn by the user(s). On a side surface of the 
body base cover 1 , an external input terminal 5b is pro- 
vided, so that the second way is connect it to an external 
source such as a game device, a video camera, or the 
like, to look and listen to it. 

[0057] A remote controller housing 4 for housing a de- 
tachable remote controller 19 for operating the equip- 
ment body Is disposed in the rear of the display monitor 
2, so that the third way Is to eject the housing 4 when 
the remote controller 19 is in use, or to house the hous- 
ing 4 therein when it is not in use. 
[0058] FIG. 3 is a side view showing the entire struc- 
ture of the video reproducing equipment in the first em- 
bodiment, which shows a state in which the display mon- 
itor 2 and the reproducing unit 6 arc opened. The display 
monitor 2 and the reproducing unit 6 are disposed in an 
upper and lower position with a common shaft 33 as 
supporting means for supporting the rotation of each. A 
frame chassis 1 8 has provided therein a shaft holder 16 
and holds the display monitor 2 and the reproducing unit 
6. The frame chassis 1 8 has a top cover 36 in a projected 
shape with respect to a recessed portion on the rear side 
of a ceiling 8 of the vehicle so as. when the reproducing 
unit 6 is closed, to rotate the whole or a part of the re- 
producing unit 6 to the ceiling 8 of the vehicle and to 
house either of the reproducing unit 6 therein. Further, 
in the front portion of the reproducing unit 6, the open/ 
close button 3 is provided for opening and closing as 
well as open/close lock claws 1 7 as a lock mechanism 
as locking means. The reproducing unit 6 is fixed to a 
unit deck holder 1 5 and rotates together with the rotation 
of the unit deck holder 15. 

[0059] In the front surface of the reproducing unit 6, a 
front-portion electric circuit board 13 is disposed, on 
which surface-mounted switches for operating a body 
operating button 1 a : a display light emitting diode (LED) 
9, receiving elements for receiving remote controller sig- 
nals, or the like. Further, an infrared LED 14 is also sur- 
face-mounted for transmitting the sound signals. The 
sound signals thus converted into infrared rays are 
transmitted through a translucent panel 1b to the wire- 
less headphone 7 worn by the user. In addition, in the 
rear of the equipment body, there is disposed a main 
electric circuit board 20 on which a power circuit, video/ 
sound circuits, communication circuits, and their con- 
nectors are surface-mounted. 

[0060] FIGS. 4 through 6 are sectional side views 
showing each stage from the state in which the body of 
the video reproducing equipment in the first embodi- 
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ment is dosed to the state in which it is opened. When 
the open/close button 3 is pushed in the closed state in 
FIG. 4, the display monitor 2 and the reproducing unit 6 
are simultaneously opened and are fixed at a predeter- 
mined inclination angle G as shown in FIG. 5. In this sit- 5 
uation, a disk inserting port 1 0 of the reproducing unit 6 
looks downward from the ceiling 8 of the vehicle by the 
inclination angle 6 and, as a result, the insertion and re- 
jection into/from a disc 12 as the information memory 
means becomes possible. 

[0061] At the moment the reproducing unit 6 rotated 
and fixed, the display monitor 2 is able to rotate further 
by the moment of inertia slightly away from the repro- 
ducing unit 6 and stop there. By manually pushing open 
the display monitor 2 from this state, there will be a state 
in which the user can look and listen to the video on a 
screen 11 as shown in FIG. 6. 

[0062] FIG. 7 is a perspective view showing the struc- 
ture of the shafl of the video reproducing equipment in 
the first embodiment. A shaft for the unit deck holder 15 
and that for the display monitor 2 lie in a coaxial shaft 
33. In the shaft of the unit deck holder 1 5, a rotary hook 
fixing cam 21 is formed as provisional fixing means. A 
rotary hook releasing cam 22 as releasing moans is 
mounted on the coaxial shaft 33 of the display monitor 
2. The rotary hook fixing cam 21 has formed therein a 
rotary hook groove 35 as a fitting recessed portion, and 
a fixing pin lever 24 having a fixing pin 23 as a fitting 
projecting portion for fitting with the fitting recessed por- 
tion is mounted on a shaft holder 1 6. This fixing pin lever 
24 is disposed such that the fixing pin 23 is urged against 
the rotary hook fixing cam 21 . 
[0063] The unit deck holder 1 5 is provided with a deck 
holder gear 30. A rotation restricting portion is config- 
ured with rotation transmitting gears 28 and a damper 
29, for restricting the rotation, geared with each other. 
In addition, in order to prevent the reproducing unit 6 
from inclining, due to rotation, beyond a predetermined 
open/close angle from the ceiling 8 of the vehicle, there 
is provided an inclination limiter mechanism made of an 
inclination limiter pin 31 and an inclination limiter hole 
32 as a projected portion and a recessed portion, re- 
spectively, engaging with each other as limiting means. 
[0064] The structure of the shaft as shown in FIG. 7 
maybe provided both In the right and left sides of the 
shaft 33. 

[0065] FIGS. 8 and 9 are side views showing the 
structure of the shaft of the video reproducing equip- 
ment in the first embodiment, which show the motion of 
the rotary hook mechanism at the time the unit deck 
holder 1 5 is rotated. 

[0066] In a state in which the reproducing unit 6 is 
housed into the equipment body as shown in FIG. 8, the 
rotary hook fixing cam 21 is lifting the fixing pin 23, and 
the inclination limiter pin 31 is positioned in the lower 
limit of the inclination limiter hole 32. 
[0067] When the reproducing unit 6 opens while ro- 
tating the unit deck holder 15 as shown in FIG. 9 and 


inclines to the predetermined inclination angle, the fixing 
pin 23 gets fit into the rotary hook groove 35, fixing the 
inclination angle. At this time, the inclination limiter pin 
31 is positioned near an upper limit of the inclination lim- 
iter hole 32. The inclination angle is determined by the 
fixing pin 23, and the inclination limiter pin 31 functions 
as a safety device when an abnormal moment of rotation 
is applied. 

[0068] FIGS. 10 through 12 are side views showing 
the structure of the shaft of the video reproducing equip- 
ment in the first embodiment, which show the motion of 
the rotary hook releasing cam 22 which disengages the 
fixing pin 23 from the rotary hook groove 35 in closing 
the opened display monitor 2. FIG. 10 shows a state in 
which the display monitor 2 is opened when in use. FIG. 
11 shows a state in which the display monitor2 is closed 
and is just before coming into contact with the reproduc- 
ing unit 6. FIG. 12 shows a state in which the display 
monitor 2 and the reproducing unit 6 have completely 
closed. It is so arranged that, in FIG. 1 1 and FIG. 1 2, the 
rotary hook releasing cam 22 operates on the fixing pin 
23 to release the fixing of the hook. 
[0069] FIG. 13 is a sectional view, as seen from the 
front of the equipment body, of an overall structure of 
the shaft of the video reproducing equipment in the first 
embodiment. In this example, on both right and left sides 
of the shaft, rotary hook mechanisms 21 - 25 and incli- 
nation limiter mechanisms 31-32 are disposed, and the 
rotation braking portion 28 - 30 is disposed only on the 
left shaft. 

[0070] FIG. 14 is a front view showing the structure of 
the open/close mechanism in the video reproducing 
equipment in the first embodiment. It shows a state in 
which, with the equipment body closed, the reproducing 
unit 6 is being sandwiched by the equipment body chas- 
sis and the display monitor 2 as a result of positioning 
of the open/close lock claws 17 which form the open/ 
close mechanism in recessed portions 2a in the display 
monitor. On upper and lower portions of the reproducing 
unit 6, deck-holding cushions 37 and display monitor- 
holding cushions 38 are disposed, respectively, so that 
the displacement of the reproducing unit 6 due to shocks 
and vibrations can be prevented. 
[0071 ] FIG. 1 5 is a front view showing a state in which 
the open/close lock claws 1 7 are released and the re- 
producing unit 6 and the display monitor 2 is opened 
while rotating and lowering them in the first embodiment. 
[0072] FIGS. 1 6 and 1 7 are a perspective view and a 
front view, respectively, showing the structure and op- 
eration of the open/close mechanism of the video repro- 
ducing equipment in the first embodiment. The open/ 
close mechanism is positioned under the frame chassis 
18 and, in FIG. 16. the top cover 36 is drawn in a trans- 
parent manner. FIG. 17 shows the movement in which 
the open/dose lock claw 47 is released when the open/ 
close button 3 is pressed. 

[0073] The open/close button 3 is fit into a button hold- 
er 39. The button holder 39 is urged downward as 
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viewed in FIG. 16 by a disposed spring 41 and is aligned 
by abutting a claw 39a against a button base 40. In the 
button base 40 button levers 42 are symmetrically dis- 
posed in the right and left. The front ends of the button 
levers 42 are in contact with the surface of the button 
holder 39. On the other end of each button lever 42, one 
end of a slider bar 43 is coupled. 
[0074] Each of the slider bars 43 is formed, at a posi- 
tion appropriately away from the button lever 42. a slider 
pin hole 44 for engagement with a slider pin 45 which is 
fixed to the frame chassis 1 8. The other end of the slider 
bar 43 is in contact with a slider receiving surface 46 
which is a constituent of the open/close lock claw 17. 
Each of the open/close lock claws 17 has a fulcrum of 
movement in a position above the slider receiving sur- 
face 46 and is arranged so as to be rotatable in the right 
and left direction as viewed in FIG. 17, with a shaft 48a 
of an open/close lock claw holder 48 fixed to the top cov- 
er 36 as a fulcrum. 

[0075] A spring 49 urges each of the open/close lock 
claws 1 7 inward where the display monitor 2 is located, 
and the slider receiving surface 46 urges subsequently 
the slider bar 43 toward the direction where the open/ 
close button 3 is located. It is thus so arranged that there 
occurs no rattling between the slider receiving surface 
46 and the slider bar 43 as well as between the button 
lever 42 and the button holder 39. 
[0076] The open/close lock claws 1 7 are symmetrical- 
ly disposed in the right and left positions so as to face 
each other, and the button lever 42 which operates ther- 
eon, as well as the slider bar 43 : the slider pin hole 44 
and the slider pin 45 as the slider mechanism are also 
symmetrically disposed in the right and left positions in 
corresponding therewith. 

[0077] Taking such arrangements, when the open/ 
close button 3 is pushed as shown in FIG. 1 7, the slider 
bar 43 pushes the slider receiving surface 46 substan- 
tially horizontally by the slider mechanism of the slider 
pin hole 44 and the slider pin 44. The open/close lock 
claws 17 rotates outward, so that the open/close lock 
claws 47 get out of engagement with the display monitor 
recessed portions 2a. 

[0078] In FIG. 14, recessed portions (not shown) sim- 
ilar to the recessed portions 2a in the display monitor 
may be formed in right and left sides of the reproducing 
unit 6 so that, in the open state as shown in FIG. 15, the 
above recessed portions of the reproducing unit 6 are 
fixed by the open/close lock claws 17. In this event, by 
fixing the recessed portions at positions sufficiently 
away from the shaft 33, the inclination angle of the re- 
producing unit 6 can be held when opened and fixed 
with a high accuracy. 

[0079] Next, FIGS. 18 through 22 show a housing 
structure for the remote controller 1 9 of the video repro- 
ducing equipment in the first embodiment. 
[0080] FIGS. 1 8 through 20 are a sectional view, a lon- 
gitudinal sectional view and a bottom view, respectively, 
of the remote controller housing 4, which show the state 


in which the remote controller 19 is mounted on the re- 
mote controller housing 4. In this example, the remote 
controller holding portion is configured as an independ- 
ent member separated from the body base cover 1 . Re- 

5 mote controller holding claws 51 are disposed at a front 
end of a remote controller holder 50 so that the remote 
controller 1 9 is housed and held by engaging with en- 
gaging recessed portions 1 9a formed in the remote con- 
troller 19. In case the remote controller 19 is rejected, 

10 fingers are inserted into remote controller output ports 
53 which are formed adjacent to the remote controller 
19. 

[0081 ] It does not matter whichever surface the oper- 
ating buttons of the remote controller 1 9 may face the 

is inside or the outside of the body base cover 1 . In this 
example, they are disposed on the inside so that a clear- 
ance to the operating buttons can be formed ; and guide 
projections 52 are disposed to prevent the rattling of the 
remote controller 19 over the entire circumference 

20 thereof, 

[0082] FIGS. 21 and 22 are a sectional view and a 
bottom view, respectively, showing a modification of the 
housing structure for the remote controller 1 9 and show- 
ing a state in which the remote controller holding portion 

25 is configured integral with the body base cover 1 . As for 
the positional relationship between the remote controller 
holding claws 51 and the remote controller output ports 
53, as well as the number of the remote controller hold- 
ing claws 51 , a plurality of claws may be disposed as 

30 shown in FIG. 22 and the remote controller output ports 
53 on the same plane. 

[0083] In this manner, according to the video repro- 
ducing equipment of the first embodiment, since the 
equipment is disposed on the ceiling 8 of the vehicle 

35 such that the rotating movement and the fixing to the 
predetermined position and the housing of the reproduc- 
ing unit 6 and the display monitor 2 are facilitated, there 
is provided a small-sized video reproducing equipment 
for a vehicle which is superior in the operability and vis- 

40 ibility when in use as well as in the housing efficiency 
when housed. 

[0084] Further, according to the first embodiment, 
since the display monitor 2 and the reproducing unit 6 
are disposed in an upper and lower position, the area 

« for the equipment body occupying the ceiling 8 of the 
vehicle becomes small, leading the packaging of the 
equipment body to a compact body. 
[0085] Further, according to the first embodiment, by 
simply fixing the open/close claws 1 7 of the display mon- 

so itor 2 which is disposed on the lower side, the reproduc- 
ing unit 6 on the upper side can be fixed with the frame 
chassis 18 and it sandwiched, resulting in a simple 
open/close mechanism. 

[0086] Still further, according to the first embodiment, 
55 since the shaft 33 of the display monitor 2 and the re- . 
producing unit 6 is disposed on the same axis so that 
the display monitor 2 and the reproducing unit 6 are 
placed in a vertically overlapped relationship, both the 
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units are rotated in a body and are easily opened and 
closed. In addition, the structure responsible for rotation, 
fix and release of the inclination angle, and housing of 
both the units are integrated and simplified. 
[0087] Further, according to the first embodiment,' a 5 
structure has taken in which, after the reproducing unit 
6 is rotated and fixed at a predetermined angle, the dis- 
play monitor 2 is further rotated to an arbitrary or a pre- 
determined angle for fixing thereat. Therefore, the dis- 
position of the display monitor 2 at the time of looking 
and listening to the video is freely changed and the vis- 
ibility is improved. 

[0088] Further, according to the first embodiment, a 
structure has taken in which the reproducing unit 6 in- 
clusive of the disc inserting port 10 goes into the rear- 
side recessed portion of the ceiling 8 of the vehicle, and 
in which the reproducing unit 6 is rotated so that the disc 
inserting port 10 looks downward below the ceiling 8 of 
the vehicle. This makes easy the insertion and rejection 
into/from the disc 12 and smaller the thickness of the 
elaborately designed portion decorated at the bottom of 
the ceiling 8 of the vehicle. 

[0089] Still further, according to the first embodiment, 
in a state in which the reproducing unit 6 and the display 
monitor 2 are closed and housed, the entire equipment 
is hidden, improving security. 

[0090] Still further, according to the first embodiment, 
as a means for limiting the open/close angle of the re- 
producing unit 6, there is formed an inclined limiter hole 
32 along the circumference with the shaft 33 as the cent- 
er, and is disposed an inclined limiter pin 31 which is 
engaged therewith. This allows rotation of the reproduc- 
ing unit 6 within the smallest range, saving a space. In 
addition, even when an abnormal moment of rotation is 
applied, unnecessary rotation can be restricted. 
[0091] Further, according to the first embodiment, the 
reproducing unit 6 is fixed at a predetermined angle by 
means of the structure having the fixing pin 23 and re- 
cessed groove 35 for the rotary hook which comes into 
engagement with the fixing pin 23. In addition, since the 
rotary hook-releasing cam 22 for disengaging the fixing 
pin 23 is disposed on the shaft of the display monitor 2, 
by rotating the display monitor 2. the fixing of the repro- 
ducing unit 6 can simultaneously be released for rota- 
tion. This enables easy opening and closing of the units 
as well as housing. 

[0092] Further, according lo the first embodiment, the 
open/close mechanism by the coaxial rotation prevents 
from being occurred radial displacement between the 
display monitor 2 and the reproducing unit 6, with the 
result that the alignment becomes easy. 
[0093] Still further, according to the first embodiment, 
by disposing the remote controller housing 4 for housing 
the remote controller 1 9 in position, the user is free from 
the trouble of searching for the remote controller 1 9 and 
is able to use it by rejecting it any time. 


Second Embodiment 

[0094] Next, as the second embodiment, an example 
is given in which the displaymonitor 2 and the reproduc- 
ing unit 6 are disposed in the front and rear (back and 
forth) position on a plane. FIGS. 23 through 30 show the 
structure of the video reproducing unit in the second em- 
bodiment. 

[0095] FIG. 23 is a side view showing the entire struc- 
ture of the video reproducing unit in the second embod- 
iment. In this example, the shaft of the display monitor 
2 and the shaft of the reproducing unit 6 are disposed 
close to each other. In a state in which the equipment is 
closed, the surface of the display screen 11 of the dis- 
play monitor 2 faces outside of the body base cover 1 . 
[0096] FIG. 24 is a side view showing a state in which 
the display monitor 2 and the reproducing unit 6 of the 
video reproducing unit in the second embodiment are 
opened. As shown in FIG. 24, a structure has taken in 
which, when the equipment is opened, the display mon- 
itor 2 and the reproducing unit 6 are erected by reversely 
rotating each other. For example, in the case of FIG. 24, 
when the reproducing unit 6 is opened to an angle of 
inclination of 15°, the display monitor 2 is opened up to 
an angle of inclination of 60°. 

[0097] FIGS. 25 through 28 show the structure of the 
shaft which is provided with an interlocked rotating 
mechanism as interlocking means which rotates linked 
with each other and, when one of the two, e.g., the re- 
producing unit 6 is rotated, the other, i.e., the display 
monitor2 is rotated linked with the rotation of the former. 
[0098] FIGS. 25 and 26 are a perspective view and a 
side view, respectively, showing the shaft in the second 
embodiment. The display monitor 2 and the reproducing 
unit 6 have independent shafts 33a, 33b. They are re- 
spectively provided with a gear on the display side and 
a gear 30 on the deck holder so as to be geared each 
other in a predetermined gear ration. 
[0099] As shown in FIG. 24, in order to rotate the dis- 
play monitor 2 to an angle of inclination of 60° when the 
reproducing unit 6 has opened to an angle of inclination 
of 15°, the gear ratio may be set to 1 : 4. 
[0100] FIGS. 27 and 28 are a side view and a front 
view, respectively, showing a modification of the shaft 
in the second embodiment. Here, there is shown a struc- 
ture in which the gear ratios of both the rotating bodies 
of the display monitor 2 and the reproducing unit 6 can 
be arbitrarily set and in which both the shafts 33a, 33b 
can be provided coaxially or on any axial position sep- 
arated each other. 

[0101] Further, by providing the rotation interlocking 
mechanism with a slip rotation mechanism as interlock- 
ing releasing means, when one of the units is arbitrarily 
fixed, the other unit is allowed independent rotation 
above a given moment of rotation. When the unit deck 
holder 15 to which the reproducing unit 6 is fixed is to 
be opened, the rotation is transmitted by the deck holder 
gear 30 to a gear a55 and a slip gear a58, and is rotated 
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to open it by gearing with a gear 54 on the display mon- 
itor side of the display monitor 2. At this time, previous 
setting of the gear ratio of each gear makes it possible 
to arbitrarily set the open/close angle of both the rotating 
bodies. 

[0102] Further, the provision of the slip gear a58 as 
an intermediate gear with a slip rotation mechanism 
makes it possible for an interlocked rotary member to 
independently rotate against a moment of rotation 
above a predetermined value. A gear holder 61 as 
shown in FIG. 28 holds the gear a55 as an intermediate 
gear, and the slip gear a58 forms the rotation interlock- 
ing mechanism. 

[01 03] Without being limited to the above, the display 
monitor 2 and the reproducing unit 6 may always inde- 
pendently be rotated. 

[01 04] FIGS. 29 and 30 are a perspective view and a 
side view, respectively, showing the open/close mech- 
anism of the reproducing unit 6 in the second embodi- 
ment. An open/close lock lever 63 is fixed to the repro- 
ducing unit 6 and an open/close lock pin 68 is provided 
in the frame chassis 18. When closed, the open/close 
lock lever 63 is engaged with an upper stage 68a of the 
open/close lock pin. The lever shaft 65 is engaged with 
a spring 66 and a moment is applied so as to always 
engage It with the open/close pin 68. One end of the 
spring 66 is engaged with the open/close lock lever 63 
and the other end with the spring receiver 67 of the re- 
producing unit 6. 

[0105] By pushing down the open/close lock releasing 
button 62 in the disengaging direction of the open/close 
lock pin 68, the reproducing unit 6 is rotated and opened. 
Returning the open/close lock releasing button 62 when 
the reproducing unit 6 has fully opened, the lock lever 
63 is fixed by engaging with a lower stage 68b of the 
open/close lock pin. The open/close lock lever 63 is dis- 
posed on both the right and left sides for coupling to- 
gether through an open/close lock stay 64, and fixed an 
open/close releasing button 62 to the open/close lock 
stay 64. 

[0106] In this example, the display monitor 2 and the 
reproducing unit 6 are disposed in a front and rear po- 
sition on a plane. They may also be disposed in a right 
and left position on a plane or aslant on a plane. 
[01 07] As described above., according to the video re- 
producing unit of the second embodiment, by disposing 
the display monitor 2 and the reproducing unit 6 on a 
plane, the elaborately designed portion of the entire 
equipment is further made thinner. 
[01 08] Further, according to the second embodiment, 
since the rotation interlocking mechanism to correlate 
both the shafts is provided and is configured to integrate 
the shaft, the lock mechanism is simplified. Further, by 
simply opening or closing one of the units, the other unit 
is opened or closed dependency, and the user saves 
the trouble of opening or closing both the units sepa- 
rately. 

[0109] Still further, according to the second embodi- 


ment, by providing the slip rotation mechanism, in a 
state in which the rotation of one of the units is fixed, the 
other unit is independently operated above a given mo- 
ment of rotation. This gives improved freedom of dis- 
5 posing the other unit when in use. 

Third Embodiment 

[0110] Next, as the third embodiment, an example is 

10 given in which plural pieces of subunits 69 having a slot 
opening 70 are disposed as a constituent in the repro- 
ducingunit 6 of the first embodiment. FIGS. 31 through 
37 show the structure of the video reproducing unit in 
the third embodiment. 

15 [0111] FIG. 31 is a perspective view showing an ex- 
ample of the reproducing unit 6 of the video reproducing 
unit in the third embodiment. In FIG. 31. as an object 
that can be inserted Into/rejected from the slot opening 
70, there may be a media such as a magnetic disc, an 

20 optical disc, a card-type memory or a stick-type memory 
to be used in Personal Computer Memory Card Interna- 
tional Association (PCMCIA), or the like, as well as an 
arbitrary constituent such as an expansion circuit board 
or a subunit 69 body. 

25 [01 12] FIGS. 32 through 37 show a mounting and dis- 
mounting structure of the remote controller 19 in the 
third embodiment. Here, as an example of the subunit 
69 in FIG. 31, there is shown an example in which the 
remote controller 1 9 is housed in the reproducing unit 6. 

30 [0113] FIGS. 32 and 33 are a perspective view and a 
bottom view, respectively, showing the mounting and 
dismounting structure of the remote controller 19 in the 
third embodiment. As shown in FIG. 32, the remote con- 
troller is inserted and rejected into/from a remote con- 

35 troller housing 71 having a remote controller inserting 
port 75 in a front surface of the reproducing unit 6. As 
shown in FIG. 33, the bottom surface of the remote con- 
troller housing 71 is provided with a remote controller 
holding claw 72 for holding the remote controller 19 

40 when housed. In addition, in orderto operate the remote 
controller operating buttons 74 while housing the remote 
controller 19, an opening 73 for the remote controller 
buttons is provided. 

[0114] FIGS. 34 through 36 are side views and a front 
45 view, respectively, showing the mounting and dismount- 
ing structure of the remote controller 1 9 in the third em- 
bodiment, and showing the slate in which the remote 
controller 19 is housed and rejected. FIG. 37 is a per- 
spective view of the body of the remote controller 1 9. 
so [01 15] As shown in FIG. 34, when the remote control- 
ler 19 is housed : a pushing spring 78 is urged through 
a pushing plate 79, and a remote controller holding claw 
77 is engaged with a recessed, remote controller claw 
receiver 76, whereby the remote controller 1 9 is housed 
55 in position. 

[01 16] When the remote controller 19 is rejected, the 
remote controller holding claw 77 is released by holding 
the front end of the remote controller holding portion 72. 
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As a result of the operation of the pushing spring 78, the 
remote controller 19 projects as shown in FIG. 35. In 
order to prevent the remote controller from jumping out 
of position, the remote controller holding claw 77 is en- 
gaged with an oblique step 81 in the recessed operation 5 
surface 80 of the remote controller. The remote control- 
ler 1 9 is thereafter pulled out by hand. Since the remote 
controller is restrained by the oblique step 81 , the re- 
mote controller holding claw 77 will be disengaged like 
it slides along the oblique surface. 
[01 1 7] FIG. 36 is a sectional view as viewed from the 
front of the remote controller housing 71 . On the oper- 
ating surface of the remote controller 19 a remote con- 
troller recessed surface 80 is formed so that the remote 
controller operating buttons 74 do not come into contact 
with the bottom surface 71a of the remote controller 
housing. 

[0118] As described above, according to the third em- 
bodiment, since the reproducing unit 6 has disposed 
therein a plurality of subunits having a slot opening 70, 
the operability of inserting and rejecting the media into/ 
from the slot opening 70 is improved. In addition, since 
the plurality of units is unified into one, the number of 
units is reduced. 

[01 1 9] Further, according to the third embodiment, ir- 
respective of whether the slot opening 70 is formed or 
not, the plurality of subunits facilitates operation of the 
various buttons in the respective front surfaces, recog- 
nition of each of the indicating elements, and transmis- 
sion and reception of signals between the outside re- 
mote controller 19 and communication elements, or the 
like. 

[0120] Further, according to the third embodiment, 
since the remote controller housing 71 is disposed in the 
reproducing unit 6, in a state in which the equipment 
body is closed, the remote controller housing 71 as well 
as the remote controller 1 9 are hidden from the aesthetic 
design surface, improving security. 
[0121] Further, according to the third embodiment, by 
forming the bottom surface of the reproducing unit 6 with 
the opening 73 for the remote controller buttons, the re- 
mote controller operating buttons 74 can be operated 
while housing the remote controller 19 in the remote 
controller housing 71 . 

Fourth Embodiment 

[0122] As the fourth embodiment, there is given an ex- 
ample in which a door is disposed to house and protect 
the display monitor 2 in the second embodiment. FIGS. 
38 through 40 show the structure of the reproducing unit 
in the fourth embodiment. 

[01 23] FIG. 38 is a side view showing an overall struc- 
ture of the video reproducing unit in the fourth embodi- 
ment. Here, as the door for housing and protecting the 
display monitor 2, a sliding type slide door 82 is dis- 
posed. The slide door 82 is flat in shape. It is so arranged 
that a claw 82a is engaged with a guide groove 83 of 


the body base cover 1 so that the slide door 82 is opened 
or closed by sliding backward when the display monitor 
2 is erected. 

[0124] Without being limited to the above example, 
the slide door 82 may be opened and closed in the right 
and left direction or in the forward direction of the display 
monitor 2. 

[0125] Further, in this example, the main electric cir- 
cuit board 20 disposed inside the body base cover 1 is 
provided with an interior light 84 inside the vehicle com- 
partment. FIG. 39 is a side view showing the illumination 
range of the interior light 84 when the display monitor 2 
is housed. In this case, as shown in FIG. 39, in a state 
in which the display monitor 2 is closed and the slide 
door 82 is closed, the illumination light of the interior light 
84 penetrates through an illumination light panel 85 and 
Illuminates virtually the whole surface of the vehicle 
compartment. The user who looks and listens to the vid- 
eo of the display monitor 2 is illuminated at an angle of 
"a". 

[0126] FIG. 40 is a side view showing the illumination 
range by the interior light 84 at the time of looking and 
listening to the display monitor 2. In this manner, when 
the video is looked and listened to while erecting and 
opening the display monitor 2, the illumination light can 
be shielded up to the angle V by holding the slide door 
82 on the way of the guide groove 83. 
[01 27] In this manner, according to the fourth embod- 
iment, since the slide door for housing and protecting 
the display monitor 2 is disposed, the surface of the dis- 
play screen 11 is protected by the slide door 82 when 
the display monitor 2 is closed. The surface of the dis- 
play screen 11 is thus prevented from being stained or 
damaged when not in use. Further, by hiding the display 
monitor 2, the security is improved. 
[0128] Still further, according to the fourth embodi- 
ment, the main electric circuit board 20 disposed in the 
equipment body is provided with the interior light 84 for 
illuminating inside the vehicle compartment so that the 
illumination light of the interior light 84 is partly shielded 
by the slide door 82. Therefore, the illumination light of 
the interior light 84 illuminates only the front seat and 
does not the rear seat. When the user seated in the rear 
seat looks and listens to the video on the display screen 
11 , this shields the back light caused by the Illumination 
light, improving the visibility of the screen. 
[01 29] While the above embodiments have described 
by giving examples in which, e.g., a DVD is used as the 
information memory medium to be reproduced by the 
reproducing unit 6, without being limited to the above, 
other information memory media may be used: optical 
discs such as a video CD, a compact disc road only 
memory (CD-ROM), a CD recordable (CD-R), a CD re- 
writable (CD-RW), a digital versatile disk read only 
memory (DVD-ROM), a DVD random access memory 
(DVD-RAM), a DVD rewritable (DVD-RW), a mini disk 
(MD), or the like; magnetic discs such as a flexible disc 
and a hard disk; memory cards such as an integrated 
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circuit memory card (IC memory card) , a magnetic 
memory card, an optical memory card, or the like; mag- 
netic tapes such as a video tape, or the like; detachable 
type of solid memory media using a memory IC, or the 
like. 

[0130] Further while the above embodiments have 
described by giving an example using a liquid crystal 
display as an example of the display unit, without being 
limited to the above, various types of other display mon- 
itors may be used: a cathode ray tube display (CRT dis- 
play), a plasma display, an electro luminescence display 
(EL display); an LED display, a vacuum fluorescence 
display (VFD display), a projection type display, a head 
up display, or the like. 

[0131] Further while the above embodiments have 
described by giving an example in which this invention 
was applied to the video reproducing unit for reproduc- 
ing the video information such as cinemas or the like 
stored mainly in a DVD or the like, without being limited 
to the above, an equipment for reproducing and display- 
ing the video information, aside from the images of a 
television set or a video recorder may be used: maps, 
routes, or the like from a car navigation device; traffic 
information such as a traffic congestion information from 
a vehicle information communication system (VICS); 
vehicle information such as a vehicle speed, an engine 
rotational speed, or the like, from an electronic vehicle 
control unit; and video information from an onboard per- 
sonal computer (PC). Taking such an arrangement, it is 
possible to provide a compact onboard information re- 
producing unit which is able to reproduce and display 
various pieces of information inside the vehicle compart- 
ment. 

[0132] Further, while the embodiments have de- 
scribed by giving an example assuming mainly a video 
reproducing unit to be mounted on a vehicle, without be- 
ing limited to the above, the invention may be applied 
to: a video reproducing unit to be mounted on a mobile 
body such as a train, a ship, an airplane, or the like, as 
well as to a portable information terminal device to be 
hand-carried by a person such as a personal digital as- 
sistant (PDA), or the like. Further, without being limited 
to an equipment to be mounted in a mobile body, the 
invention may also be applied to a video reproducing 
unit which is fixedly mounted in an audio room In an of- 
fice or at home. 

[0133] As described in each of the above embodi- 
ments, this invention has the following features. 
[0134] The invention provides a structure where, in an 
integrated type video reproducing unit made of a plural- 
ity of units whose functions are divided, at least two or 
more units arc disposed in an upper and lower position, 
and the chassis to hold the units disposed in the upper 
and lower position is provided with a shaft to rotate each 
unit. 

[0135] The invention provides a structure where an 
open/close mechanism in which, when rotating, the 
units disposed in the upper and lower position are rotat- 


ed simultaneously to a predetermined angle on the 
same axis, and the open/close mechanism has a struc- 
ture for holding the units between the chassis and at 
least one of the units and, after the unit has rotated to a 
predetermined angle and fixed thereto, at least one of 
the units is further rotated to an arbitrary or a predeter- 
mined angle and is fixed thereto. 
[0136] The invention provides a structure where, at 
the time the units are closed by rotating them, part or all 
of the units are housed inside the disposing surface of 
the equipment, abating the amount of projection beyond 
the outer space of disposing surface. 
[0137] The invention provides a structure where, as 
limiting means for the open/close angle, at least one of 
the units has a pin to be engaged with a slot formed 
along the circumference about the axis of rotation and, 
on the other hand, the unit that is fixed at a predeter- 
mined angle has a pin and a recessed groove into which 
the pin is fit so as to fix the rotation, and a cam for re- 
leasing the engagement of the pin is disposed on the 
shaft of the other unit. 

[01 38] The invention provides a structure where a ro- 
tary unit made of an insertable and rejectable informa- 
tion memory medium or an arbitrary subunit and, after 
the rotary movement, is fixed at a predetermined angle 
from the original disposing surface of the equipment 
body, and the surface for inserting and rejecting the in- 
formation memory medium or the subunit projects from 
the original surface on which the equipment body is po- 
sitioned so that the object to be inserted thereinto, and 
rejected therefrom, at a predetermined angle from the 
disposing surface. 

[0139] The invention provides a structure where the 
remote controller for operating the equipment is detach- 
ably mounted in the equipment body. 
[0140] The invention provides a structure where each 
unit is disposed in the front and rear or right and left po- 
sition, and has an open/close mechanism in which the 
shaft is disposed in each unit so as to independently ro- 
tate and arbitrarily fix. 

[01 41 ] The invention provides a structure where an in- 
terlocking rotation mechanism to interlock the rotation 
of each unit is provided so that, by rotating one of the 
units, the other unit is rotated linked therewith. 
[01 42] The invention provides a structure where a slip 
rotating mechanism is provided with the interlocking ro- 
tation mechanism so that, when one unit has arbitrarily 
fixed, the other unit allows' independent rotation when 
moment of rotation is above a predetermined one. 
[01 43] The invention provides a structure where a plu- 
rality of constituents are housed in one of the rotary unit. 
[01 44] The invention provides a structure where an in- 
serting and holding mechanism is provided to enable the 
remote controller to be detachabry mounted on one of 
the rotary units, and where the rotary unit is provided 
with an opening which permits operation of the operat- 
ing buttons of the remote controller while mounting the 
remote controller in position. 
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[0145] The invention provides a structure where a 
door is disposed in the equipment body to cover the ro- 
tary units after the rotary units have housed inside the 
equipment body. 

[01 46] The invention provides a structure where an in- 
terior light is disposed in the equipment body and the 
door is disposed such that the illumination light of the 
interior light is shielded within a predetermined range. 
[0147] Further, the invention offers a compact and 
package-integrated type video reproducing unit for use 
in a vehicle, in which the equipment is disposed on the 
ceiling of the vehicle compartment, and in which the pro- 
jected area of disposition on the vehicle ceiling as well 
as the height of the elaborately designed portion from 
the vehicle ceiling is minimized as much as possible, 
and has the following features. 
[0148] The invention provides a structure where a 
DVD player and a display monitor are disposed in the 
upper and lower position to make an integrated equip- 
ment. 

[0149] The invention provides a structure where the 
display monitor is disposed under the DVD player and 
shaft is disposed in a chassis which holds both so that 
they arc rotatablc, and in which a mechanism to fix the 
DVD player at a predetermined angle and a cam mech- 
anism to release this fixing are disposed in the shaft. 
[0150] The invention provides a structure where a 
lock mechanism is disposed to hold the DVD player in 
a sandwiched manner between the chassis and the dis- 
play monitor and, by pushing an open/close button when 
in use, the lock is released to open both the DVD player 
and the display monitor simultaneously while rotating. 
In this manner, the DVD player is fixed after rotation to 
the predetermined angle, and the display monitor rotat- 
ed linked with the rotation of the DVD player is kept on 
rotating to open so as to enable looking and listening to 
the display monitor at an arbitrary angle. 
[0151] The invention provides a structure where, in a 
state in which the units are closed when housed, the 
DVD player goes into the inside of the vehicle ceiling 
and, in a state in which the units are opened when in 
use, the DVD player is fixed to the ceiling of the vehicle 
on the slant such that a disc inserting opening in the 
DVD player is exposed. 

[0152] The invention provides a structure where a re- 
mote controller is detachably mounted in the equipment 
body or in one of the units. 

Industrial Applicability 

[0153] As described above, the video reproducing 
unit according to the invention is suitable for providing 
a 6mal!-sized video reproducing unit which is disposed 
on the ceiling or the like in a vehicle compartment, and 
which is superior in the operability and visibility when in 
use as well as in the housing efficiency when housed. 


Claims 

1 . In a video reproducing equipment having at least a 
pair of units (2. 6) and a chassis (1 8) for holding said 
5 units (2, 6) : comprises: 

supporting means (33) for supporting a dis- 
placement of said pair of units (2, 6); and 
fixing means (17) for fixing the displacement; 

10 

wherein said pair of units (2, 6) are displaced in re- 
spective directions and fixed and housed in a pre- 
determined position. 

15 2. The video reproducing equipment according to 
claim 1 , wherein said pair of units (2, 6) are respec- 
tively disposed in an upper and lower position. 

3. The video reproducing equipment according to 
20 claim 2, wherein one of said pair of units (2, 6) is 

held between the other unit and said chassis (18) 
to house said pair of units (2, 6). 

4. The video reproducing equipment according to 
25 claim 1 , wherein said pair of units (2, 6) use in com- 
mon said supporting means (33) to simultaneously 
displace said pair of units (2, 6) to the predeter- 
mined position. 

30 5. The video reproducing equipment according to 
claim 1 , wherein, in a state where the displacement 
of one of said pair of units (2. 6) is fixed in the pre- 
determined position, the other unit is independently 
displaced and fixed within a predetermined range. 

35 

6. The video reproducing equipment according to 
claim 1 , wherein said equipment is disposed on a 
plane having a recessed portion, and wherein at 
least part of one of said pair of units (2, 6) is dis- 

<o placed so as to receive it into said recessed portion . 

7. The video reproducing equipment according to 
claim 1, wherein further comprises limiting means 
for limiting the range of displacement of at least one 

45 of said pair of units (2, 6). 

8. The video reproducing equipment according to 
claim 7, wherein the unit to be limited and said chas- 
sis (18) are provided, as limiting means, with a re- 

50 cessed portion (32) and a projected portion (31) 
which comes into engagement with said recessed 
portion (32). 

9. The video reproducing equipment according to 
55 claim 1 , wherein, further comprises: 

provisional fixing means (21) for provisionally 
fixing the displacement of one of said pair of 
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claim 16, wherein further comprises a light (84) for 
illuminating a space in which said equipment is dis- 
posed, wherein said door (86) is disposed to shield 
the illuminated light within a predetermined range. 

5 

18. The video reproducing equipment according to 
claim 1 , wherein further comprises a remote con- 
troller (19) for operating said equipment, said re- 
mote controller (19) being detachably mounted on 

10 ' said equipment body or one of said pair of units (2, 
6). 

19. The video reproducing equipment according to 
claim 18, wherein an opening (70) is formed such 

is that said remote controller (19) is operated while 
mounting the remote controller (19) on said equip- 
ment body. 


units (2, 6); and 

releasing means (22) for releasing the provi- 
sional fixing; 

wherein said releasing means (22) releases 
the provisional fixing linked with the displacement 
of the other unit. 

10. The video reproducing equipment according to 
claim 9, wherein one of said pair of units (2, 6) and 
said chassis (18) are provided, as provisional fixing 
means (21), with a recessed portion (32) and a pro- 
jected portion (31) which comes into engagement 
with said recessed portion (32), and wherein a cam 
(22) is provided, as releasing means, for releasing 
the fitting linked with the other unit. 

11. The video reproducing equipment according to 
claim 1, wherein an information memory medium 
(21) or a constituent is inserted or ejected into/from 
at least one of said pair of units (2, 6) , and said pair 
of units (2, 6) are displaced to a first predetermined 
position in which said one of said pair of units (2, 6) 
is housed and to a second predetermined position 
in which the information memory medium or the 
constituent is inserted and ejected thereinto/there- 
from. 

12. The video reproducing equipment according to 
claim 1 , wherein said pair of units (2, 6) are dis- 
posed in a front and rear position. 

13. The video reproducing equipment according to 
claim 1, wherein further comprises interlocking 
means for interlocking the displacement of each of 
said pair of units (2, 6), wherein the other unit is dis- 
placed linked with the displacement of said one of 
said pair of units (2, 6). 

14. The video reproducing equipment according to 
. claim 13, wherein said interlocking means compris- 
es interlocking releasing means for releasing the in- 
terlocking under a predetermined condition, where- 
in, in case the displacement of one of said pair of 
units (2, 6) is fixed, or in case an external force be- 
yond a predetermined level Is applied to the other 
unit, the other unit is independently displaced. 

15. The video reproducing equipment according to 
claim 1, wherein a plurality of constituents are 
housed inside one of said pair of units (2, 6). 

16. The video reproducing equipment according to 
claim 1, wherein further comprises a door (82) for 
covering one of said pair of units (2, 6) after said 
one of said pair of units (2,6) has housed. 

17. The video reproducing equipment according to 


20. The video reproducing equipment according to 
20 claim 1 , wherein one of said pair of units (2, 6) is a 
reproducing unit (6) for reproducing video informa- 
tion and the other unit is a display unit (2) for dis- 
playing the reproduced video information thereon. 

25 21. The video reproducing equipment according to 
claim 1 , wherein said equipment is disposed on a 
ceiling (8) of a vehicle compartment. 
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